Objective: This research is one of six diverse and consistently designed freshwater -climate change autonomous adaptation case studies from around the world, based on projects of WWF, the conservation organization. This study was undertaken to draw lessons from empirical case experiences on best practices in adaptation. The research shows that practical adaptations to climate change impacts on freshwaters may have immediate benefits for peoples' livelihoods and to conserve ecosystems, and should be priorities for governments and aid donors. Background: Falling within the territories of 19 European states, the 801,000 km2 Danube River basin is home to 81 million people. The Lower Danube comprises about 860 km of the 2,800-km long river, downstream of the Iron Gates Dams through the Danube Delta, before it empties into the Black Sea. Conversion of floodplains for farming and other development has seen 95% of the upper Danube, 75% of the lower Danube and 28% of the delta's floodplains cut off by dykes. This has exacerbated flood peaks. In 2005 a flood killed 34 people, displaced 2,000 people, inundated 690 km2 and caused USD$625 million (€396 M) in damages in Hungary, Romania, Bulgaria and Moldova. A year later a flood displaced 17,000 people, inundated 1,450 km2 and cost USD$8.6 million (€5.5 M) in Romania. Climate change is expected to increase the frequency of floods and droughts. The projects researched as part of the study were not solely designed to address climate change adaptation in the region. Adaptation was one consideration in their design. High confidence climate change scenarios are not available for the Danube river basin that would enable managers to adopt specific counter measures. Yet the knowledge of historical extremes enabled "auto-adaptation" to manage, in increasing uncertainty, the impacts of floods and droughts, water scarcity and pollution. Results: Along the lower Danube River, where more frequent flooding is anticipated with climate change, the restoration of floodplains is providing room to retain and safely release floodwaters. In 2000 WWF secured agreement from Bulgaria, Romania, Moldova and Ukraine to restore 2,236 km2 of floodplain to form a 9,000 km2 "Lower Danube Green Corridor." Cut-off from the river by dykes, these floodplain lands are currently of marginal value for primary industries, and once restored, will be of similar scale as the area inundated in the 2005 and 2006 floods. As of 2008, 469 km2 of floodplain has been or is undergoing restoration, enhancing local peoples' livelihoods and nature conservation. Each hectare of restored floodplain is estimated to provide €500 per year in ecosystem services, helping to diversify the livelihoods of local peoples. Implementation of the potential restoration sites along the Lower Danube Green Corridor is estimated to cost €183 million, compared to damages of €396 million from the 2005 flood and likely earnings of €85.6 million per year. Conclusions: The research shows that the value of restoring the natural resilience of the environment to climate events (in this case large-scale adaptation) by decommissioning under-performing water infrastructure by improving the natural capacity to retain and release peak floods. It also highlights how replacing vulnerable monocultures with more diverse livelihoods based on natural ecosystems (in this case tourism, fishing, grazing and fibre production) can strengthen local economies. International agreements for better water and river management have been a powerful driver of change in the Danube.
